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[57] ABSTRACT

The invention relates to diuretic dihydro-dibenzoxe-
pines-thiepines and -morphanthridones of the formula

{O)m

R! TRZ
| /

wherein R is

Q 0D
i {
= CN, —C=~NH; and C—OR*

where R4 is a hydrogen or an alkyl; R! is hydrogen or
alkyl; R?2and R3 are the same or different and are hydro-
gen, alkyl or R? and R3 are fused to form a pyrrolidino,
morpholino, piperidino or azepino ring substituent; Y is
hydrogen, halogen and alkoxy, X is

0
I

—~CH;0~, —CH;S— and —C—N-—

\R4

where R4 is as deﬁﬁed above; m is an integer of 0 or 1;
and n is an integer of 2 or 3; and the pharmaceutically
acceptable acid addition salts thereof.

87 Claims, No Drawings
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DIHYDRO-DIBENZOXEPINES-THIEPIN ES AND
-MORPHANTHRIDONES, COMPOSITIONS AND
USE

To the best of our knowledge the compounds of the
present invention have not heretofore been described or
suggested.

Compounds of the formula

in which X is sulfur, oxymethylene, thiamethylene,
thiaethylene, iminomethylene, propylene-1,3 or alkyl-
ated iminomethylene, R is hydrogen, lower alkyl, halo-
gen, alkoxy, trifluoromethyl or alkyl mercapto and Ry,
R3 and R# are each hydrogen or lower alkyl, described
by W. Winter et al. in U.S. Pat. No. 3,639,423, are out-
side the scope of this invention. The same applies to the
compounds of the formula |

"where Rlis H and R2 is —O(CH3);N(CH3)s,

—N NCHa3,

./

OH, and Cl or R! and R? together are
—CH—(CH>2);N(CH3), or =—0O. These compounds are
described by I. Jerkovsky et al., Collection Czechoslov.
Chem. Commun. Vol. 32, 3448 (1967). The same applies
to compounds of the formula

where R is H, =0, OH,=NOH, —CI,

N—CHj3, —NHCH;CH;N(C,Hs);,

./

“!
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-continued

O

| |
3 =N ‘ ~NH3, —CN, —CH3;CH;CH;N(CH3)3,

It

O
10 _CHQCHQCHZIFCH_';, -~ CH>CH2;CH>sNHCH3, or

COOCHH;
=CH~-~CH;CH;NCHj

15 COOCHHs,

as described by V. Seidlova et al,, -Mh.'Chem. 96, 650
(1965).
The compounds of the present invention have the

20 general formula

‘ (O)m
R! /]\ R?
; /
25 (CHI7—N
N
R3
30

wherein R is

35

T
—CN, —C=-NH,, and —~C—0OR*

0
I

where R4is hydrogen or alkyl; R!is hydrogen or alkyl;
R? and R3 are the same or different and are hydrogen,
alkyl, or R2 and R? are fused to form a pyrrolidino,
morpholino, piperidino or azepino ring substituent; Y is
hydrogen, halogen and alkoxy; X is —CH;O—, —CH-
»S— and |

45

40

50 |
where R%is as defined above; m is an integer of 0 or 1;

and n 1s an integer of 2 or 3.

In the above definitions the terms “alkyl,” *‘alkoxy”
mean the group it 1s describing contains from 1 to 6
carbon atoms. The term “alkyl” refers to a straight or
branched chain hydrocarbon containing no unsatura-
tion. The term “‘alkoxy” refers to a monovolent substit-
uent which consists of an alkyl group linked through an
ether oxygen having its free valence bond from the
cther oxygen. The *halogen” refers to a member of the
family consisting of fluorine, chiorine, bromine and
1odine.

The compounds of the present invention are prepared
in the following manner. The substituents R, R}, RZ, R’,
R#* X and Y and the members m and n are as defined
earlier.

A toluic acid having the formula

35

6C

65
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COOH
| y |
| CHj
is esterified in the presence of an acid, such as H2803.
by reaction with an alcohol containing 1 to 4 carbon

atoms in a conventional manner, to form an alkyl ester
of a toluic acid having the structural formula

| I- COOAIlkyl .
. Y
CH;

Compound Il is halogenated, as for example by reaction
with N-bromosuccinimide, to form an alkyl ester of an
a-bromotoluic acid having the formula

| | COOAlkyl
Y .
Br.

Compound 111 is reacted with a phenol or thiophenol of
the formula a |

Z H
Y—@‘

where Z is O or S to form Compound V, having the
structural formula |

COOH
Z

Typically, Compound III is reacted with Compound IV
in the presence of an alcoholate, e.g., NaQC>Hs, fol-
lowed by hydrolysis of the ester group by treatment
with a base, e.g., KOH, under conventional ester hydro-
lysis conditions.

~ Compound V is cyclized by treatment with a conven-
tional dehydrating agent, such as polyphosphoric acid,
ethanol-phosphoric pentoxide, sulfuric acid, trifluoro-
acetic anhydride, etc., with or without a solvent such as

tetramethylene sulfone or acetic acid, to form a diben-
zoxepin or a dibenzthiepin having the formula

(1)

(i)

(IV}

(V)

(V1)

Great Britain Patent Specification No. 1,538,775 and
U.S. Pat. No. 4,000,288 generally reveal adequate pro-
cedures and conditions for compounds analogous to
Compound VI which procedures and conditions can be

10
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4
generally used to practice the synthesis of Compound
Vi T |
The carbonyl group of the dibenzoxepin or dibenz-
thiepin (Compound V) is reduced by reaction with a
suitable reducing agent, e.g., NaBHs, under conven-
tional conditions to form Compound VII having the

structural formula

(V)

Compound VI in turn is reacted with a suitable haloge-
nating agent, e.g., SOCly, to form a halogen substituted
compound VIII having the formula |

Halogen (VIII)

Compound VIII is converted to a cyanide by reaction
with CuCN in a suitable solvent, e.g., benzene, to form
Compound IX having the structural formula

(1X)

Compound IX may be subjected to solvolysis by
treatment with a base, e.g., KOH, NaOH, etc., or an
acid, e.g., HCI, H2SO4, polyphosphoric acid, etc., under
conventional. conditions to form a compound having
the structural formula

O | (X)

|
C~--NH>

Z

Alternatively, Compound IX may be reacted 1n a con-
ventional manner with an alcohol R4OH 1n the presence
of water and a suitable catalyst, e.g., hydrogen chloride,
hydrogen bromide, hydrogen iodide, sulfuric acid, ben-
zene sulfonic acid monohydrate, p-toluene suifonic acid
monohydrate, to form Compound XI having the struc-

tural formula

O (XI)

I
C—OR*?

V4

Compounds IX, X and XI are reacted with a halide
having the structural formula

. a ® -
L g, . - .

g ol T - 1 ' L] oy )
. L o e sy mprwaem k pelpegy s e e S pmae gmdd rame = g

- -— S E o™ e T W _;.rr__-_. '..- o
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. n2 {(XVI])
| ! /
Halogen—{(CH¥yp=N s
R3
in the presence of a base such as sodium hydride to form
the compounds of the invention having the general
formula 10
(XHI}  are prepared in the following manner.
A cyanide substituted morphanthridone having the
15 structural formula |
{(XVIID),
20

Typically this reaction is carried out :{n the presence of
a suitable solvent, e.g. DMF.

To form the N-oxide, Compound XIII 1S typwal]y
reacted with a suitable oxidizing agent, e.g., a peracid
compound such as m-chloroperbenzoic acid, to form
Compound XIV of the invention haviﬂg the structural
formula

(XIV)

In an alternative procedure, Compound I can be ob-
tained in the following manner. A substituted ortho-
toluidine of the structural formula

NH- (XV)
Y
CH;3
1s selected. The cyanide thereof,
CN (XVI)
Y
CH;

1s prepared in a conventional manner, as by first diazoti-
zation, e.g., by reaction with a suitable cyanide such as
CuCN. The cyanide group of Compound XV]1 i1s con-
verted to carboxyl by hydrolysis in the presence of a
base, e.g., KOH, to form Compound I.

Morphanthridone compounds of the mvention hav-
ing the structural formula

25 .

30

35

40

45

50

35

1s prepared in a manner described by J. Ackermann, et
al, Can.J.Chem. 47, 4327 (1969). Compound XVIII may
be subjected to solvolysis by treatment with a base or an
acid, as described above, to form Compound XIX, hav-
ing the formula

(XIX)

|
C—NH>

Alternatively Compound XVIII may be reacted in a
conventional manner with an alcohol such as R4OH in
the presence of water and a suitable catalyst, as de-

scribed above, to form Compound XX having the struc-
tural formula

(XX)
I
C—OR?

Compounds XVIiI, XIX and XX are reacted with a

9 halide,

635

R! R2

: /
Halogen—(CH¥}i—N

R3

to form the compounds of the invention having the
general formula
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| Groups of female Wistar rats (150-200 grams) are
(XXI) used and they are food deprived 16 hours prior to test-
| mg Drugs are prepared in 1% saline and administered
in a dosage volume of 15 ml/kg orally. After dosing
5 each animal is placed in an individual metabolic cage.
Water is permitted ad libitum. Urine is collected from
0-5 hours after dosing.
Fach test consists of a vehicle control, a positive
control group of urea treated (1000 mg/kg) and the
10 potential diuretic agent (50 mg/kg) treated.
The individual urine samples are analyzed for sodium
- and/or potassium and chloride. Sodium and potassium
values are typically determined using a flame photome-
ter. Chloride determinations are typically made by a
15 chloride analyzer. Sodium, potassium and chloride val-
ues are expressed as the mean milliequivalents
(mEq)/kg/5 hrs. Diuresis is expressed as the mean milli-

To form the N-oxide, Compound XXI is typically
reacted with a suitable oxidizing agent, €.g., a peracid,
such as m-chloroperbenzoic acid, as described above, to
form a compound having the structural formula

Q) , - (XXID liters (ml)/kg/5 hrs.
/P /R The mean values obtained for sodium, potassium,
(CH)—-N 20 chloride and diuresis are expressed in a ratio to the
sodium, potassium, chloride and diuresis values ob-
tained for the urea treated group. This ratio is called the
‘ | . *“drug to urea ratio.” A drug to urea ratio greater than
or equal to one for diuresis and/or sodium is indicative
- - 25 of diuretic activity.

o The diuretic effect of some of the compounds of the
R | invention, expressed as the ratio of (a) the mean values

Th ds of th . : el obtained for diuresis (urine volume) of the compound
di © comFFl?und_s of the present mff’ egtlon are useclll a5 treated group to the urea treated group and (b) the mean
luretics. The diuretic activity ol the compounds 15 35 yajyes obtained for sodium -of the compound treated

measured in the following manner. group to the urea treated group, are given in Table L.
- - __TABLEI .
DOSE - Diurests - .Sodium
(ORAL) Drugto Urea  Drug to Urea
COMPQOUND - (mg/kg) Ratio (Volume) Ratio |
i 1-cyano-11-[2-(dimethylamino)ethyl]-6-, 25 2.0 3.3
11-dihydrodibenz{b,eJoxepin |
11-cyano-11{2-(1-piperidino)ethyl-6, - 25 1.7 2.1
11-dihydrodibenz][b,e]oxepin |
I1-cyano-11-[2-(1- morpholino)ethyl}- 50 | 23 34
6,11 d:hydmd:benz[b eloxepin |
11-cyano-11-[3-(dimethylamino)- propyl] 1.0 1.1 | 1.3
6,11-dihydrodibenz[b,ejoxepin | -
11-cyano-11-{2-(1-pyrrolidino). 50 21 3.1
ethyl]-6,11-dihydrodibenz[b,e]oxepin | |
1 1-cyano-11-{3-(i-piperidino)propyl]- 50 1.8 | 2.4
6,11-dihydrodibenz[b,eJoxepin oxalate B - |
11-cyano-11-[2-(diethylamino)ethyl]- 50 2.6 4.2
" 6,11-dihydrodibenzfb,e]oxepin oxalate
~ lt-cyano-11-[3-(diethylamino)propyi]- 50 1.1 " 1.2
6,11-dihydrodibenz{b,e]oxepin oxalate | | -
{1-cyano-11-[3-(1-pyrrolidino)propyl]- 50 . 1.3 2.0
6,11-dihydrodibenz[b,e]oxepin oxalate
Il-cyano-11-[2- (methylamme)ethyl] -6, 10 2.0 1.8
11-dihydrodibenz([b,ejoxepin hydro- '
chloride
11-cyano-11-[3-(dimethylamino)propyl]-6, 50 1.2 | 2.4

11-dihydrodibenz[b,eJoxepin-N-
"oxide hydrochioride

2-chloro-11-cyano-11-[3-(dimethyl- 50 1.0 1.4
amino)propyl}-6,11-dihydrodibenz

[b.,e]oxepin hydrochloride

8-chloro-11-cyano-11-[3-(dimethylamino)- 10 1.3 1.6
propyl]-6,11-dihydrodibenz([b,ejoxepin

oxalate

11-cyano-5,6-dihydro-5-methyl-11- 50 2.4 2.5

[2-(dimethylamino)-ethyi]-
6-morphanthridone

11-cyano-5,6-dihydro-5-methyl-11-{2- 25 2.1 1.8
(1-piperidino)ethyi]-6-morphanthridone -
11-cyano-5,6-dihydro-5-methyl-11 50 2.2 | 3.5

[3-(dimethylamino)propyl}-

6-morphanthridone |

11-cyano-5,6-dihydro-5-methyl- 50 1.5 [.8
11-{3-(1-piperidino)propyl]-6- -
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TABLE I-continued

DOSE Diuresis Sodium

(ORAL) Drugto Urea  Drug to Urea
COMPOUND (mg/kg} Ratio (Volume) Ratio
morphanthridone |
11-cyano-35,6-dihydro-5-methyvl-11- 50 1.2 1.1
[2-(diethylamino)ethy!]-6-morphanthridone
1l-cyano-5,6-dihydro-5-methyl-11-[3- 10 1.2 1.8
(diethylamino)propyli-6-morphanthridone
ethacrynic acid 64 2.5

~ tienilic acid 64 2.8

The diuretic effect is achieved when the compounds
of the invention are administered to a subject requiring
such treatment at an effective oral, parenteral or intra-
venous dose of from 1.0 to 100 mg/kg of body weight
per day. A preferred effective dose within this range is
from about 10 to 50 mg/kg of body weight per day. A
particularly preferred effective amount is about 10 to 25
mg/kg ot body weight per day. It is to be understood,
however, that for any particular subject, specific dosage
regimens should be adjusted according to the individual
need and the professional judgment of the person ad-
ministering or supervising the administration of the
compounds of the invention. It is to -be further under-
stood that the dosages set forth herein are examples
only and that they do not, to any extent, limit the scope
or practice of the invention.

Examples of some of the compounds of the invention
are:

lI-cyano-11- [2-('butylethylamlno)ethyl] 6,11 dlhy-
drodibenz]b,eloxepin;
11-[2-(butylpentylamino
drodibenz[b,e]oxepin;
11-carboxy-3-chloro-11-[2- (diethylamino)ethyl]-6,11-
dihydrodibenzib,e]oxepin;
11-cyano-4-ethoxy-11-[3-(ethylmethylamino)propyll-
6,11-dihydrodibenz{b,e]oxepin:
11-cyano-11-[2-(amino)ethyl]-6,11-dihydrodibenz|-
-~ b,e]oxepin;
11-cyano-11-]2-(dibutylamino)ethyl]-6,11-dihy-
drodibenz{b,e]oxepin-N-oxide;
9-bromo-11-cyano-11-;3-(ethylpropylamino)propyl]-
6,11-dihydrodibenz[b,e]oxepin-N-oxide;
7-butoxy-11-cyano-11-[3-(ethylpentylamino)propyl]-
6,11-dihydrodibenz[b,e]Joxepin-N-oxide;
9-chloro-11-cyano-11-[3-aminopropyl]-6,11-dihy-
drodibenz[b,e]oxepin-N-oxide;
3-bromo-11-cyano-11-[2-(1-piperidino)ethyl]-6, ll-dlhy-
drodibenz|b,eloxepin;
11-cyano-4-ethoxy-11-[3-(1-piperidino)propyl]}-6,11-
dihydrodibenz[b,ejoxepin;
8-chloro-11-ethoxycarbonyl-11-[3-(1-morpholino)-
propyl}-6,11-dihydrodibenz[b,e]oxepin;
Il-cyano-5-pentoxy-11-[2-(1-morpholino)ethyi]-6,11-
dihydrodibenzjb,eloxepin;
9-bromo-11-cyano-[3-(hexamethyleneimino)propyl]-
6,11-dihvdrodibenz[b,ejoxepin;
2-methoxy-11-cyano-11-[2-(1-pyrrolidino)ethyl]-6,11-
“dihydrodibenzfb,eloxepin;
li-carbamoyl-11-[2-(butylpentylamino)ethyl]-6,11-
dihydrodibenz[b,eloxepin;
l1-carbamoyl-4-chloro-11-[2-(diethylamino)ethyl]-6,11-
dihydrodibenz|b,e]oxepin;
4-butoxy-11-carbamoyl-11-[3-(ethylmethylamino)-
propyl}-6,11-dihydrodibenz|b,e]oxepin;
11-methoxycarboxyl-11-[2-aminoethyl]-6,11-dihy-
drodibenz|[b,e]oxepin;

propyl]- 11-cyano-6,11-dihy-
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11-carbamoyl-11-[2-(diethylamino)ethyl]-6,11-dihy-
drodibenz|b,eloxepin-N-oxide;
9-chloro-11-carboxy-11-[3-(methylpropylamino)-
propyi]-6,11-dihydrodibenz[b,e]oxepin-N-oxide;
7-butoxy-11-carbamoyl-11-[3-(dimethylamino)propyl]-
6,11-dihydrodibenz{b,eloxepin-N-oxide;
3-bromo-11-carbamoyl-11-[2-(1-piperidino)ethyl]-6,11-
dthydrodibenz{b,e]oxepin;
11-carbamoyl-4-ethoxy-11-[3-(1-piperidino)propyl]-
6,11-dihydrodibenz{b,ejoxepin;
1i-carbamoyl-5-chloro-11-[3-(1-morpholino)propy!]-
6,11-dihydrodibenz{b,eloxepin;
1l-carbamoyl-6-pentoxy-11- -[2-(1-morpholino)ethyl]-
6,11-dihydrodibenz{b,e]oxepin;
8-bromo-11-carbamoyli-11-[3-(hexamethyleneimino)-
propyl]-6,11-dihydrodibenz][b,e]oxepin;
1 l-carboxy-l 1-[3-(dimethylamino)propyl]-6, 1 l-dihy-
drodibenz|b,ejoxepin;
11-carbamoyl-2-methoxy-11-[2-(1-pyrrolidino)ethyi]-
6,11-dihydrodibenz[b,eloxepin;
11-cyano-35,6-dihydro-5-methyl-11-(2-aminoethyl)-6-
morphanthridone; .
11-cyano-5,6-dihydro-11-(2-aminoethyl)-6-morphan-
thridone;
11 -cyanﬁ—3 hexyl-5,6-dihydro-11-[3-(diethylamino)-
propyl]-6-morphanthridone;
4-bromo-11-cyano-3-propyl-5,6-dihydro-11-[2-(ethyl-
methylamino)ethyl}]-6-morphanthridone;
11-cyano-8-ethoxy-3-methyl-5,6,-dihydro-11-{2-(dime-
thylamino)ethyl]-6-morphanthridone;
11-cyano-5-methyl-5,6,-dihydro-11-[3-(diethylamino)-
propyl]-6-morphanthridone-N-oxide;
9-bromo-11-cyano-3-propyl-5,6-dihydro-11{3-(butyi-
propylamino)propyl]-6-morphanthridone-N-oxide;
7-butoxy-11-cyano-5-methyl-5,6-dihydro-11-[2-(die-
thylamino)ethyl]-6-morphanthridone-N-oxide;
9-chloro-5-ethyl-11-cyano-11-[2-(dipropylamino)ethyl]-
5,6-dthydro-6-morphanthridone-N-oxide;
3-bromo-11-cyano-5-methyl-11-[2-(1-pyrrolidino)e-
thyl]-6-morphanthridone;
11-cyano-4-ethoxy-35-methyl-5,6-dithydro-11-[3-(1-
piperidino)propyl}-6-morphanthridone;
8-chloro-11-cyano-5,6-dihydro-5-ethyl-11-{3-(1-mor-
pholino)propyl}-6-morphanthridone;
11-cyano-5,6-dihydro-3-methyl-7-pentoxy-11-12-(1-
morpholino)ethyl]-6-morphanthridone;
9-bromo-3-butyl-11-cyano-11-[3-(hexamethylene-
imino)propyl]}-3,6-dihydro-6-morphanthridone;
11-cyano-35,6-dihydro-2-methoxy-5-pentyl-11-[2-(1-pyr-
rolidino)ethyl}-6-morphanthridone;
11-carbamoyl-3-methyl-11-{2-(dimethylamino)ethyl]-
3,6-morphanthridone;
11-carbamoyl-3,6-dihydro-11-(2-aminoethyl)-6-mor-
phanthridone;
11-carbamoyl-3-hexyl-11-[3-(diethyl-amino)propyl]-5,6-
dihydro-6-morphanthridone;
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4.bromo-11-carbamoyl-5,6-dihydro-5-propyl-11-[2-
(ethylmethylamino)ethyl]-6-morphanthridone;
11-carbamoyl-5,6-dihydro-8-ethoxy-5-methyl-11-[2-
(dimethylamino)ethyl]-6-morphanthridone;
~ 1l-carbamoyl-5,6-dihydro-5-methyl-11-{3-(die- 3
~ thylamino)propyl]-6-morphanthridone-N-oxide;
9-bromo-11-carbamoyl-5,6-dihydro-5-propyl-11-[3-
(butylpropylamino)propyl]-6-morphanthridone-N-
oxide; |
7-butoxy-11-carbamoyl-5,6-dihydro-5-methyl-11-[(2-
diethylamino)ethyl]-6-morphanthridone;
11-carbamoyl-9-chloro-5,6-dihydro-5-ethyl-11-[2-(di-
propylamino)ethyl]-6-morphanthridone-N-oxide;
3.bromo-11-carbamoyl-5,6-dihydro-5-methyl-11-[2-(1-
pyrrolidino)ethyl]-6-morphanthridone; |
11-carbamoy!-5,6-dihydro-4-ethoxy-5-methyl-11-[3-(1-
piperidino)propyl]-_-S,6-dihydro-6-morphanthridone;
11-carbamoyl-8-chloro-5,6-dihydro-5-ethyl-11-[3-(1-
morpholino)propyl]-6-morphanthridone; |
11-carbamoyl-5,6-dihydro-5-methyl-7-pentoxy-11-{2-(1- 20
morpholino)ethyl]-6-morphanthridone;
9-bromo-5-butyl-11-carbamoyl-35,6-dihydro-11 -[3-
(azepino)propyl]}-6-morphanthridone;
11-carbamoyl-5,6-dihydro-2-methoxy-5-pentyl-11-[2-(1- ’s
pyrrolidino)ethyl]-6-morphanthridone;
11-cyano-11-(2-aminoethyl)-6,11-dihydrodibenz{b,e}-
thiepin; -
11-cyano-11-[2-(butylpropylamino)-ethyl]-6,11-dihy-
drodibenz[b,e]thiepin; 3
11-cyano-11-[2-(butylpentylamino)ethyl]-6,11-dihy-
drodibenz[b,e]thiepin; - | -
3.chloro-11-cyano-11-[2-(diethylamino)ethyl]-6,11-,
dihydrodibenz[b,e]thiepin; |
1 1-cyano-4-ethoxy-11-[3-(ethylmethylamino)propyl]-
6,11-dihydrodibenz[b,e]thiepin;
11-cyano-11-[2-(dibutylamino)ethyl}-6,11-dihy-
drodibenz[b,e]thiepin-N-oxide;
9-bromo-11-cyano-11-[3-(ethylpropylamino)propyl}-
6,11-dihydrodibenz{b,e]thiepin-N-oxide; -
7-butoxy-11-cyano-11-[3-(ethylphenylamino)propyl]-
6,11-dihydrodibenz[b,e]thiepin-N-oxide;
' 9-chloro-11-cyano-11-(3-aminopropyl)-6, 1 ]1-dihy-
drodibenz[b,e]thiepin-N-oxide; |
3-bromo-11-cyano-11-[2-(1-piperidino)ethyl]-6,11-dihy-
drodibenz{b,e]thiepin; |
11-cyano-4-ethoxy-11-[3-(1-piperidino)-propyl]-6,11-
- dihydrodibenz[b,e]thiepin;
8-chloro-11-cyano-11-[3-(1-morpholino)-propyl]-6,11-
dihydrodibenz[b,e]thiepin; |
11-cyano-35-pentoxy-11-[2-(1-morpholino)-ethyl}-6,11-
dihydrodibenz[b,e]thiepin;
9-bromo-11-cyano-11-[3-(azepino)propyl}-6,11-dihy-
drodibenz[b,e]thiepin;
11-cyano-2-methoxy-11-[2-(1-pyrrolidino)-ethyl]-6,11-
dihydrodibenz[b,e]thiepin;
11-carbamoyl-11-[2-(butylpentylamino)ethyl]-6,11-
dihydrodibenz[b,e]thiepin;
11-carbamoyl-4-chloro-11-[2-(diethylamino)ethyl}-6,11-
dihydrodibenz[b,e}thiepin; B
4-butoxy-11-carbamoyl-11-[3-(ethylmethylamino)-
propyl]-6,11-dihydrodibenz(b,e]thiepin;
11-carbamoyl-11-[2-aminoethyl}-6,11-dihydrodibenz|-
b,e]thiepin;
11-carbamoy!-11-[2-(diethylamino)ethyl]-6,11-dihy-
drodibenz|b,e]thiepin-N-oxide;
11-carbamoyl-9-chloro-11-[3-(methylpropylamino)-
propyl]-6,11-dihydrodibenz[b,e]thiepin-N-oxide;
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7-butoxy-11-carbamoyl-11-[-3-(dimethylamino)propyl}-
- 6,11-dihydrodibenz[b,e]thiepin-N-oxide;
3-bromo-11-carbamoyl-11-[2-(1-piperidino)ethyl]-6,11-
dihydrodibenz[b,e}thiepin;
11-carbamoyl-4-ethoxy-11-[3-(1-piperidino)propyl]-
6,11-dihydrodibenz[b,e]thiepin;
11-carbamoyl-5-chloro-11-[3-(1-morpholino)propyl}-
6,11-dihydrodibenz[b,e]thiepin;
11-carbamoyl-6-pentoxy-11-[2-(1-morpholino)ethyl]-
 6,11-dihydrodibenz[b,e]thiepin; -
g-bromo-11-carbamoyl-11-[3-(hexamethyleneimino)-
propyl]-6,11-dihydrodibenz[b,e]thiepin;
11-carbamoyl-2-methoxy-11-[2-(1-pyrrolidino)ethyl]-
6,11-dihydrodibenz[b,e]thiepin. '

Effective amounts of the compounds of the present
invention may be administered to a subject by one of
various methods, for example, orally as in capsules or
tablets, parenterally in the form of sterile solutions or
suspensions, and in some cases intravenously in the form
of sterile solutions. The compounds of the invention,
while effective themselves, may be formulated and ad-
ministered in the form of their pharmaceutically accept-
able acid addition salts for purposes of stability, conve-
nience of crystallization, increased solubility and the
like. S

Preferred pharmaceutically acceptable acid addition
salts include those derived from inorganic acids such as
hydrochloric, hydrobromic, sulfuric, nitric, phosphoric,
perchloric acids and the like as well as organic acids
such as tartaric, citric, acetic, succinic, maleic, fumaric
acids and the like. |

The compounds of the present invention may be
administered orally, for example, with an inert diluent
or with an edible carrier. They may be enclosed 1
gelatin capsules or compressed into tablets. For the
purpose of oral therapeutic administration, the com-
pounds may be incorporated with excipients and used in
the form of tablets, troches, capsules, elixirs, suspen-
sions, syrups, wafers, chewing gums and the like. These
preparations should contain at least 4% of at least one
compound of the invention, the active ingredient, but
may be varied depending upon the particular form and
may conveniently be between 4% to about 70% of the
weight of the unit. The amount of the compound pres-
ent in such compositions is such that a suitable dosage
will be obtained. Preferred compositions and prepara-
tions according to the present invention are prepared so
that an oral dosage unit form contains between 5.0-300
milligrams of the particular compound of the invention.

The tablets, pills, capsules, troches and the like may
also contain the following adjuvants: a binder such as
microcrystalline cellulose, gum tragacanth or gelatin;
an excipient such as starch or lactose; a disintegrating
agent such as alginic acid, Primogel, cornstarch and the
like: a lubricant such as magnesium stearate or Sterotex;
a glidant such as colloidal silicon dioxide; and a sweet-
ening agent such as sucrose or saccharin may be added
or a flavoring agent such as peppermint, methyl salicyl-
ate or orange flavoring. When the dosage unit form is a
capsule, it may contain, in addition to materials of the
above type, a liquid carrier such as a fatty oil. Other
dosage unit forms may contain other various materials
which modify the physical form of the dosage unit, for

example, as coatings. Thus, tablets or pills may be

coated with sugar, shellac, or other enteric coating
agents. A syrup may contain, in addition to the present
compounds, sucrose as a sweetening agent and certain
preservatives, dyes and colorings and tlavors. Materials
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used In preparing these various compositions should be
pharmaceutically pure and non-toxic in the amounts
used. | |

For the purpose of parenteral therapeutic administra-

tion, the compounds of the present invention may be
Incorporated into a solution or suspension. These prepa-
rations should contain at least 0.19% of the compound of
the invention, but may be varied to be between 0.1 and
about 30% of the weight thereof. The amount of the
inventive compound present in such compositions is
‘such that a suitable dosage will be obtained. Preferred
compositions and preparations according to the present
invention are prepared so that a parenteral dosage unit
contains between 5.0 to 100 mllhgrams of .the com-
pound of the invention.

The solutions or suspensions may also mclude the
following adjuvants: a sterile diluent such as water for
injection, saline solution, fixed oils, polyethylene -gly-
cols, glycerine, propylene glycol or other synthetic
solvents; antibacterial agents such as benzyl alcohol or
methyl paraben; antioxidants such as ascorbic acid or
sodium bisulfite; chelating agents such as ethylene
diaminetetraacetic acid; buffers such as acetates, citrates
or phosphates and agents for the adjustment of tonicity
such as sodium chloride or dextrose. The parenteral
preparatmn can be enclosed in ampules, disposable sy-
ringes or multiple dose vials made of glass or plastic.

The following examples are for illustrative purposes
and are not to be construed as llmztmg the invention
disclosed herein. All temperatures are given i degrees
centlgrade

In view of the amendments to the Manual of Patent
Examining Procedure, including Sections 608.01(p);
707.07(1); 2004; 2012 dated January, 1981 and received
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moved in vacuo to provide an oil which is chromato-
graphed on an alumina column. The resulting oil crys-
tallizes upon standing and trituration with hexane yields
11.0 g (429%) of a solid of 1l-cyano-11i-{2-(dime-
thylamino)ethyl}-6,11 dihydrodibenz[b,e]oxepm (m.p.
63°-65° C.),

ANALYSIS: Calculated for C1gH3gN>O: 78.04%C:
6.89%H; 9.589% N. Found: 78.05%C; 7.11%H; 9.55%N.

EXAMPLE 2

11-cyano-11-[2-(1-piperidino)ethyl}-6,11- dihy-
drodibenz{b,e]oxepin

- To a solution of 1l-cyano-6,11-dihydrodibenz[-

b,eloxepin (21.38 g, 0.096 mole) of Example 1A, in dry
- DMF (200 ml) under nitrogen 1s added sodium hydride

(5.75 g, 0.24 mole) portionwise while keeping the tem-
perature below 5° C. Upon completion of the addition,
the reaction is allowed to come to ambient temperature
and stirring is continued for one hour. At this time a
suspension of N-(2-chloroethyl)piperidine hydrochlo-
ride (26.5 g, 0.14 mole) in dimethylformamide (DMF)
(200 ml) is added while maintaining the temperature
velow 10° C. The reaction is then stirred at 70°-80° C.
for 18 hours, cooled and poured into 2,500 ml! of ice
water. The resulting solid is exiracted with ether; the
ether back extracted with 2 N HCl and the acidic
washes combinded and made basic with potassium car-
bonate. The resulting solid is filtered, washed with
water and dried. The resultant solid is chromato-

- graphed on alumina to give 10.0 g (32%) of a solid of

on or about the week of Sept. 14, 1981, the Example of ;¢

the spectficatlon is to be read as if it were expressed in

the past tense stnce it is an example whlch has actually
been carried out.

, EXAMPLE 1 |
A. 11-Cyano-6,11-dihydrodibenz[b,eloxepin

11-Chlore-6,11-dihydrodibenz[b,e]oxepin (32.69 g;
(.14 mole) 1s dissolved in dry benzene (300 ml) and
placed under a dry nitrogen atmosphere. To this solu-
tion is added in one portion, CuCN (32.04 g; 0.35 mole).
The reaction 1s heated to reflux for 33 hours and filtered
while hot. After washing the salts with benzene, the
filtrate is removed in vacuo to give a solid. This solid is
triturated several times with isopropyl ether and finally
hexane to give a solid (92%) of 11-cyano-6,11-dihy-
drodibenz[b,ejoxepin m.p. 65°-66.5° C. -

| - B. -
11-Cyano-11-[2-(Dimethylamino)ethyl]-6,11-dihy-
drodibenz[b,e]oxepin

Sodium hydride (5.0 g; 0.10 mole) is added portion-
wise with cooling (5°-10° C.) under a nitrogen atmo-
sphere to a solution of 1l-cyano-6,11-dihydrodibenz|[-
b,eloxepin of Example 1A, (20.0 g; 0.09 mole) in dry
DMF (200 ml). After thirty minutes, effervescence
ceases and 2-dimethylaminoethyl chloride (10.0 g; 0.09
mole) in dimethyl formamide [DMF] (200 ml) is added
dropwise. Stirring is continued at 80° C. for sixteen
hours. The reaction is cooled and poured into three
liters of water. After extraction with ether, the ether is
re-extracted with 1 N HCI, and the combined aqueous
extracts are made basic with 509 NaOH. After extract-
ing with ether and drying (K>COQO3), the solvent is-re-
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11-cyano-11-[2-(1-piperidino)ethyl]-6,11-dihy-
drodibenz[b,e]Joxepin (m.p. 70°-72° C.).

ANALYSIS: Calculated for CaoHagN-O: 79, 43%C
7.27%H; 8.42%N. Found: 79.189%C; 7.30%H; 8.25%N.

EXAMPLE 3

- 11-Cyano-11-f2-(1-Morpholino)ethyl}-6,11-dihy-
drodibenz[b,ejoxepin

Sodium hydride (4.28 g; 0.18 mole) is added portion-
wise with cooling (5°-10° C.) under a nitrogen atmo-
sphere to a solution of 11-cyano-6,11-dihydrodibenz]-
b,el-oxepin of Example 1A (16.0 g; 0.072 mole) in dry
DMF (320 ml). Upon completion of the addition, the
reaction mixture is stirred at ambient temperature for
one hour and cooled to 5° C. At this time N-(2-chloroe-
thyl)-morpholine hydrochloride (18.75 g; 0.10 mole) is
added portion wise at a rate to maintain the temperature
below 10° C. The reaction is heated at 70°-80° C. for 20
hours, cooled and poured into 2 liters of ice water. After
extraction with ether, the ether is back extracted with 2
N HCI and the combined acidic extracts are made basic
with potassium carbonate. After extraction with ether
and drying (K2CO3), the solvent is removed in vacuo to
provide a solid which is chromatographed on alumina.
The resulting solid is triturated with hexane (three-fifty
ml. portions) and dried to give 10.0 g (4295) of a solid of
i1-cyano-11-[2-(1-morpholino)ethyl]}-6,11-dihy-
drodibenz[b,eloxepin {m.p. 101°-103° C.).

ANALYSIS: Calculated for C21H22N207: 75.42%C;

6.63%H; 8.37%N. Found: 75.58%C; 6.77%H, 8.55%N.

EXAMPLE 4

11-cyano-11-[3-(dimethylamino)propyl}-6,11-dihy-
drodibenz{b,e]oxepin

' - Sodium hydride (4.28 g; 0.18 mole) is added portion-

wise with cooling (5°-10° C.) under nitrogen to a solu-



4,335;-1:22

135
tion of 11-cyano-6, ll-dlhydrodlbenz[b e]oxepm (16.0 g;
0.72 mole), of Examp]e 14, in dry DMF (320 ml) and
stirred at ambient temperature for 1} hours. At this
time, 2-d1methylam1nopropyl chloride hydrochlorlde
(15.92 g; 0.10 mole) is added portionwise whlle main-

taining the temperature below 10° C. Upon completion
of the addition, stirring 1s continued at 80° C. for 20

hours. The reaction mixture is cooled, poured into 2
liters of ice water and extracted with ether. The ether is
back extracted with 2 N -HCIl and the acidic washes
combined and made:basic with potassium carbonate.
 After extraction with ether and drying (K2CO3) the
ether. is removed in vacuo to give a sold. Trituration
with hexane and drying provides 7.0 g (32%) of a-solid
(m.p. 112°-114° C.) of 11-cyano-11-[3- (dlmethylammo)
propy]]-6 11-dihydrodibenz[b,e]oxepin.

" ANALYSIS: Calculated for C;0H22N>20: 78. 39%C

10

15

7 23%, 9.139%N. Found 78. II%C 7.24%H; 9. 33%N 50
. , EXAMPLE 5 |
11 Cyano 11-[3- (dlmethylammo)propyl] -6,11 dlhy- .
drodlbenz[b eJoxepin hydrochlorlde o
25

A solutlon -of . 1l-cyano-11- [3 (dlmethylammo)
propy]]-6 11 dlhydrodlbenz[b eloxepin of Example. 4
(3.0 g; 0.009 mole) in dry ether is vigorously stirred-and
 cooled in an ice bath. A saturated solution of HCI in
ether is added dropwise until no more salt pree1p1tates
The salt is filtered, washed with ether and dried. Two _
recrystallizations from methanol-ether provide 1.1 g of
crystals of 11-cyano-11- -[3-dimethylamino)propyl[-6,11-
dlhydrodlbenz[b eJoxepin hydrochlorlde, m.p. 219°.C.

ANALYSIS: Calculated for  CoH23CIN2O: 35
70.06%C; 6.76%H; 8.17%N; :10.34%Cl. Found:
70.18%C; 6.93%H; 8.06%N; 10.38%Cl. -

EXAMPLE 6

11 Cyano-ll [3- (methylammo)pmpyl] -6,11 dlhy-
~ drodibenz[b, e]oxepin- hydrochloride

A mixture of 2.:90-g (0.0095 mole) of 11-cyano-11-[3-
. (dimethylamino)propyl}-6,11 -dihydrodibenz[b,eJoxepin
of Example 4, 6.0 g (0 028 mole) of 2,2,2-trichloroethyl
chloroformate and 50 m! of dry benzene is refluxed for
17 hours, cooled and 50 m of ether added. The solution
is washed with 2 N HCI, water, dried (CaSO4) ﬁltered
and concentrated in vacuo to an oil. The oil 1s dissolved
in 15 ml of acetic acid and 4.3 g (0.066 mole) of zinc dust
is added with stirring. After the reaction becomes. €Xxo-
thermic, the suspension 1s cooled and stirred at amblent
temperature for 3 hours. After filtering off the precipi-
tate, the filtrate is bamf_’ied with 10% sodium hydroxide
and extracted with ether. Drying (K2CO3), filtering and
concentrating in vacuo provides an oil which is dis-
solved in dry ether and treated with dry HCI gas to
yield a hydrochloride which is dissolved in dry ethanol
and concentrated to a semi-solid. Triturating of the
solid with methanol-ether yields a solid which is recrys-
tallized from acetonitrile. to provide crystals of 11-
cyano-11-[3- (methy]amlno)pmpyl] -6,11-dihy-
drodibenz][b, e]oxepm hydrochlorlde, m.p. 137°-139° C. s
ANALYSIS: Calculated for Cj9H321CIN;O:

69.39%C; 6.44%H; 8.52%N. Found: 69.11%C;
6.48%H; 8.65%N " . -
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'EXAMPLE 7

11 Carbamoyl 11-[3- dlmethylammo)propyl] -6, 11 dlhy-
| drod:benz[b e [oxepln hydrochloride

To a solutlon of 11- [3- (dlmethylammo)propy]] -11-
cyanoo, 11 dlhydrodlbenz[b ejoxepin of Example 4 (4.0
g; 0.013 mole) in 2-ethoxyethanol (25 g) is added 15%

aqueous KOH (11 g) and the solution refluxed for
twenty -hours., The reaction is cooled, filtered and the
solvent removed in vacuo. Water is added to the residue
and the gum that forms slowly solidifies. The solid is
filtered and the filtrate extracted with CHCIl3. After
drying: (K2CO3) and ‘concentration in vacuo the resul-
tant oil is dissolved in ether and treated with etheral
HCL. The solid is ﬁltered washed with ether and dried
to yield 1.95 g (75% yield) of 11 -carbamoyl-11-[3-

'(dlmethylammo)pmpyl] -6,11-dihydrodibenz[b,ejoxepin

hydrochloride, m.p. 145° C. (decomposmon)
ANALYSIS: Calculated for  CyoH2sCIN20:

66.57%C; 698%H 7____76%N - Found: 66.03%C;

724%H 7.80%N. - -

EXAM PLE 8

11 Cyano-ll [3 (Dlmethylamlno)propyl] -6, ll-dlhy-
drodlbenz[b,e]oxepm-N-oxlde hydrochloride

. To 2.00 g (0.007 mole) of 11-[3-(diméthylamino)-
propyl] ll-cyano -6,11-dihydrodibenz[b, e]oxepm of Ex-
ample 4 in 30 ml of dry dichloromethane is added at 10
C. 1.50 g (0.009 mole) of 85% m-chloroperbenzoic acid

and the solution is stirred at ambient temperature for 4
hours. The solvent is concentrated .in vacuo and the oil

chromatographed on a silica gel column :with 20% me-
thanol-benzene and then pure methanol. Concentration

in vacuo of the combined methanol fractions provides

‘afi oil .which is dissolved in dry ether (a little methanol

added) and treated with HCI gas to form a precipitate.
Recrystallization from methanol- ether (1:2) followed
by a second recrystallization from acetonitrile yields 0.5
g (25%) of crystals:of 11-cyano-11-[3- (dimethylamino)-
propyl] 6,11 dlhydrodlbenz[b,e]oxepm-N-omde hydro-
chloride, m.p. 167°-169° C

A yield of 70% is obtamed if tetrahydrofuran (THF)
is used as solvent and the hydrochloride 1s formed in

situ. by addition of ethanolic hydrochlorlde followed by

dilution with ether at 0°-2° C. ..

ANALYSIS Calculated for
66.93%C; 6.46%H; 7.81%N. 'Found:
6.52%H; 7.88%N. = .

C21H22C1N;02:
- 66.50%C;

"EXAMPLE 9

' 1 Cyano-ll [2-1-pyrrolidino)ethyl]-6,11-dihy-
B 'drodibenz[b,eloxepin

11-Cyano-6,11 dlhydrodlbenz[b e]oxepm (16.0 g,
0.072 mole) ‘of Example 1A is dissolved in dry DMF
(300 ml) and to this is added sodium hydride (4.31 g,
0.18 mole) portlonmse while maintaining the tempera-
ture below 5° C. Upon completion of the addition, the -

reaction is allowed to come to ambient temperature and

stirring continued for 1.5 hours. The solution is cooled
to- 5° C. and N-(2-chloroethyl) pyrrolidine hydrochlo-
ride (18 36 g, 0.108 ‘mole) is added portionwise while
maintaining the temperature below 10° C. Stirring is
continued at ambient temperature for 18 hours, The
reaction mixture is poured with stirring into two liters
of ice water and extracted with ether. The ether 1s. back

fextraeted w1th 2 N HCI1 and the acidic extracts coms-
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bined and made basic with 10% NaOH. The resulting
precipitate is filtered, dried and recrystallized from
isopropanol to provide 3.63 g (25%) of a solid 11-cyano-
11-[2-(1-pyrrolidino)ethyl}-6,11-dihydrodibenz|b,e]oxe-
pin, m.p. 93°-95° C.

ANALYSIS: Calculated for Ca1H22N20: 79.21%C;
6.96%H; 8.709%N. Found: 78.77%C,; 7.05%H, 8.56%N.

EXAMPLE 10

11-Cyanc-11-[3-(1-piperidino)propyi]-6,11-dihy-
drodibenz{b,eloxepin oxalate

To a solution of 11-cyano-6,11-dihydrodibenzi-
b,eloxepin of Example 1A (15.0 g, 0.067 mole) 1n dry
DMF (300 ml) is added NaH (1.76 g; 0.073 mole) por-
tionwise while maintaining the temperature below 5° C.
Upon completion of the addition, the reaction 1s al-
lowed to come to ambient temperature and stirring
continued for one hour. The reaction is cooled to 10° C.
and N-(3-chloropropyl)-piperidine (11.93 g; 0.073 mole)
in DMF is added dropwise and stirring continued at
ambient temperature for 20 hours. After pouring 1nto 2
liters of ice water and extraction with ether, the ether is
back extracted with 2 N HCI. The acidic extracts are
combined and made basic with sodium hydroxide. After
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extraction with ether and drying (K2COj3), removal of 23

the solvent in vacuo gives an oil which is chromato-
graphed on alumina to yield 2.5 g, (11%) of product.
11-Cyano-11-[3-(1-piperidino)propyl]-6,11-dihy- |
drodibenz[b,e]oxepin oxalate, m.p. 178°-180° C. is pre-
pared by addition of oxalic acid and recrystallization
from methanol/ether. |

ANALYSIS: Calculated for (Cz3Ha6N20: 68.799%C:
6.46%H; 6.41%N. Found: 68.44%c; 6.47%H; 6.34%N.

EXAMPLE 11

11-Cyano-11-[2-(diethylamino)ethyl]-6,11-dihy-
drodibenz{b,eloxepin oxalate

To a solution of 1l-cyano-6,11-dihydrodibenzi-
b,e]oxepin (9.6 g; 0.043 mole) of Example 1A, in dry
DMF (150 ml) is added sodium hydride (1.13 g; 0.047
mole) portionwise at 5° C. under a nitrogen atmosphere.
Upon completion of the addition, the reaction 1s al-
lowed to come to ambient temperature and stirring is
continued for 13 hours. At this time 2-diethylamino-
ethyl chloride (6.37 g; 0.047 mole) in DMF 1s added
dropwise and stirring continued for 20 hours. The reac-
tion is poured into two liters of ice water and extracted
with ether. The ether is back extracted with 2 N HCl
and the acidic extracts combined and made basic with
NaQH. After extraction with ether and drying
(K2CO3), removal of the solvent in vacuo provides an
oil. The oil is chromatographed on alumina to give 4.2
g (305) of an oil. An oxalate of 1i-cyano-11-[2-(die-
thylamino)ethyl}-6,11-dihydrodibenz{b,eloxepin m.p.

87°-90° C. (turbid) is prepared by addition of oxalic acid

and recrystallized from ethyl acetate.
ANALYSIS: Calculated for Ca3Ho6IN2Os5: 67.29%C;
6.389H; 6.82%N. Found: 66.83%C; 6.56%H; 6.63%N.

EXAMPLE 12

11-Cyano-11-[2(hexamethyleneimino)ethyl}-6,11-dihy- |

drodibenz[b,e]Joxepin oxalate

To a solution of 1l-cyano-6,11-dihydrodibenzi-
b,eloxepin of Example 1A (7.2 g; 0.032 mole) in dry
DMF (110 ml) at 5° C. is added sodium hydride (1.9 g;
0.08 mole) portionwise under a nitrogen atmosphere.
After stirring at ambient temperature for 13 hours, the
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reaction is cooled to 10° C. and 2-(hexamethylene-
imino)ethyl chloride hydrochloride (6.9 g; 0.033 mole)
is added portionwise. Stirring is continued at 100" C. for
21 hours. The reaction is cooled and poured mio two
liters of ice water, extracted with ether and the ether
back extracted with 2 N HCI. The acidic extracts are
combined and made basic with sodium hydroxide. After
extracting with ether, washing with a saturated NaCl
solution and drying (K2CO»), the ether is removed in
vacuo to provide 3.0 g of an oil (27%). An oxalate of
11-cyano-11-[2-(hexamethylene imino)ethyl}-6,11-dihy-
drodibenz[b,ejoxepin, m.p. 195°-197° C., is prepared by
addition of oxalic acid and recrystallization from etha-
nol. |

ANALYSIS: Calculated for CysHogN>O5: 68.78%C;
6.46%H: 6.41%N. Found: 69.16%C; 6.59%H, 6.29%N.

EXAMPLE 13

11-Cyano-11-[3-(diethylamino)propyi]-6,11-dihy-
drodibenz|b,ejoxepin oxalate

To a solution of 1l-cyano-6,11-dihydrodibenz|-
b,e]oxepin of Example 1A (15.0 g; 0.067 mole) in dry
DMF (300 ml) is added sodium hydride {(4.01 g; 0.167
mole) portionwise at 5° C. under a nitrogen atmosphere.
Upon completion of the addition, the reaction is stirred
at ambient temperature for one hour. At this time, dieth-
ylaminopropyl chloride (13.71 g; 0.073 mole) is added
portionwise at 10° C. and stirring continued at ambient
temperature for 18 hours. The reaction mixture is
poured into 2 liters of ice water and extracted with
ether. The ether is back extracted with 2 N HCI and the
combined acidic extracts made basic with sodium hy-
droxide. After extraction with ether and drying
(K2CO3), removal of the solvent in vacuo provides an
oil which is chromatographed on alumina (2.5 g; 11%).
An oxalate of 1l-cyano-11-[3-(diethylamino)propyl]-
6,11-dihydrodibenz{b,eloxepin, m.p. 113°-1i16° C. 1s
prepared by addition of oxalic acid and recrystallized
from acetone. |

ANALYSIS: Calculated for CqH78N2Os5: 67.90%C;
6.649%H; 6.609%N. Found: 67.70%; 6.659%H,; 6.44%N.

EXAMPLE 14

11-Cyano-11-[3-(1-pyrrolidino)propyl]-6,11-dihy-
drodibenzjb,cloxepin oxalate

To 4.00 g (0.13 mole) of 1l-cyano-6,11-dihy-
drodibenz[b,eloxepin of Example 1A in 70 ml of dry
DMF is added at 4° C. in two portions 0.50 g (0.20
mole) of 99% sodium hydride. After vigorous evolution
has ceased, the ice bath is removed and the mixture
stirred at ambient temperature for one hour. The solu-
tion is cooled to 5° C. and 3.00 g (0.20 mole) of pyr-
rolidinopropyl chioride in 20 ml of dry DMF is added
dropwise and the solution heated at 63" C. for three
hours. After decanting into 1.5 liters of ice water, the
product is extracted with ether and the ether then ex-
tracted with 2 N.HCI. Basification of the acid solution
followed by extraction with ether, drymg (K2CO3),
filtering, and concentration in vacuo provides a solid
which is dissolved in anhvdrous ether and treated with
oxalic acid to provide 1l-cyano-11-{3-(1-pyrrolidino)-
propyl-6,11-dihydrodibenz{b,e]oxepin oxalate. Recrys-
tallization from methanol-ether (1:2) yields colorless
crystals, m.p. 161°-163° C. A yield of 37% 1s obtained

upon‘a second run which is conducted at the tempera-
ture of 70°-74° C. for 25 hours.
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ANALYSIS: Calculated for C24H26N20s5: 68.23%C;
6.20%H: 6.63%N. Found: 68.45%C,; 6.18%H; 6.817% N.

EXAMPLE 15

11-Cyano-11-[2-(1-pyrrolidino)propyl]-6,11-dihy- 5
drodibenz[b,e]oxepin oxalate

To 400 g (0.018 mole) of 1l-cyano-6,11-dihy-
drodibenz[b,eloxepin of Example 1A in 70 ml of dry
dimethylformamide is added at 3°-5° C. 0.50 g (0.022
mole) of 99% sodium hydride and the mixture stirred 30 10
minutes at 5° C. and one hour at ambient temperature
until gas evolution ceases. The mixture is cooled to 5°
C. and 3.00 g (0.020 mole) of 2-(1-pyrrolidino)propyl
chloride in 20 ml of dry dimethyiformamide 1s quickly
added. After heating at 65°-70° C. for 3 hours, the reac-
tion mixture is decanted into 1 liter of ice water and the
gum collected by filtration. This crude product is dis-
solved in ether and extracted with 2 N hydrochloric
acid. Basification with K,COj3 provides a gum which is
extracted with ether, dried (K2CO3), filtered, and con-
centrated in vacuo to an oil. The oil is dissolved in dry
ether and treated with oxalic acid to form the oxalate.
Recrystallization from methanol-ether followed by a -
~recrystallization from acetonitrile provides 0.20 g of
crystals of 11-cyano-11[2-(1-pyrrolidino)propyi}-6,11- 25
dihydrodibenz[b,e]oxepin oxalate, m.p. 158°-161" C. A
yield of 11% is obtained.

ANALYSIS: Calculated for C4H6N20s5: 68.23%C;
6.209%H; 6.63%N. Found: 68.03%C; 6.23%H; 6.74%N.

EXAMPLE 16
A. 11-Cyano,5,6-dihydro-5-methyl-6-morphanthridone

A mixture of 8.00 g (0.03 mole) of 11-formyl-3,6-dihy-
dro-5-methyl-6-morphanthridone, 2.80 g (0.04 mole) of
hydroxylamine hydrochloride, 30 ml of dry pyridine
and 122 ml of absolute ethanol is refluxed for 33 hours.
and concentrated in vacuo to an oil. The oil is dissolved
in dichloromethane, washed with 10% hydrochloric
acid, water, dried (NaxS0y), filtered and concentrated
to a solid which is refluxed with 160 ml of acetic anhy-
dride for 41 hours. The solution is concentrated to an oil
which is dissolved in dichloromethane and washed with
59 sodium carbonate, water, and dried (Na;SOg). Fil-
tration and concentration in vacuo provides crystals.
which are recrystallized from benzene to yield 4.0 g
(509%) of crystals of 11-cyano-5,6-dihydro-3-methyl-6-
morphanthridone, m.p. 170°-172° C.

| B
11-Cyano-5,6-dihydro-5-methyl-11-[2-(dime-
thylamino)ethyl]-6-morphanthridone

To 5.00 g (0.02 mole) of 1l-cyano-5,6-dihydro-5-
methyl-6-morphanthridone of Example 16A in 25 ml of
dry dimethylformamide is added at 5°-10° C., 0.55 g
(0.024 mole) of 99% sodium hydride. After 1 hour, the 35
solution is cooled to 5°-10° C. again and 2.16 g (0.022
mole) of 2-dimethylaminoethyl chloride in 10 ml of dry
dimethylformamide is added. The solution is stirred for
16 hours at room temperature, at 80° C. for 3 hour and
at 50° C. for 1 hour. After decanting the resultant mix-
ture into 1 liter of ice water, the resultant suspension is
extracted with ether and the ether extract back ex-
tracted with 2 N hydrochloric acid. Basification of the
acid solution with potassium carbonate gives an oil
which is extracted with ether, dried (K2CO3), filtered,

and concentrated in vacuo to an o1l Which crystallizes

upon standing. Trituration with anhydrous ether pro-
vides 4.20 g (65.5%) of crystals of 11-Cyano-35,6-dihy-
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dro-5-methyl-11-[2-(dimethylamino)ethyl}-6-morphan-
thridone, m.p. 116°-118° C.

ANALYSIS: Calculated for CoH21N30: 73.21%C;
6.63%H: 13.169oN. Found: 75.36%C; 6.65%H,;

13.42% N.

EXAMPLE 17

11-Cyano-5,6-dihydro-5-methyl-11-[2-(1-pyrrolidino)e-
thyl]-6-morphanthridone

To 5.00 g (0.02 mole) of 1l-cyano-5,6-dihydro-5-
methyl-6-morphanthridone of Example 16A in 25 ml of
dry dimethylformamide is added at 5° C., 0.55 g (0.02
mole) of 99% sodium hydride with stirring under nitro-
gen. The resultant solution is allowed to come to room
temperature and stirred for 13 hours (cessation of gas
evolution). After cooling to 5° C., 2.68 g (0.02 mole) of
N-(2-chloroethyl)pyrrolidine in 10 ml dry dimethyl
formamide is added dropwise. Upon completion of the
addition, the mixture is stirred for 16 hours at room
temperature and then for 1 hour at 85° C. Following
this, the resultant suspension 1S decanted into 1 liter of
ice water and extracted with ether. Extraction of the
ether with 2 N hydrochloric acid followed by basifica-
tion of the acid solution with potassium carbonate (ice
cooling) provides a gum which is then extracted with
ether. Drying (K2CO3), filtration, and concentration in
vacuo gives a gum which crystallizes. Trituration with
ether followed by recrystallization from acetonitrile
provides 2.20 g (32%) of crystals of 11-cyano-35,6-dihy-
dro-5-methyl-11-[2-(1-pyrrolidino)ethyl]}-6-morphan-
thridone, m.p. 116°-120°C. =~

ANALYSIS: Calculated for Cy;pH23N30: 76.49%C;
6.71%H; 12.17%N. Found: 76.47%C; 6.82%H;

12.28% N.

EXAMPLE 18

11-Cyano-5,6-dihydro-5-methyl-11-[2-(1-piperidino)e-
thyl}-6-morphanthridone

To 5.00 g (0.02 mole) of 11-cyano-3,6-dihydro-5-

‘methyl-6-morphanthridone of Example 16A in 25 mi of

dry dimethylformamide is added at 5°-10° C., 0.55 g
(0.02 mole) of 99% sodium hydride. After allowing the
mixture to come to room temperature, stirring is contin-
ued for 1 hour until cessation of gas evolution. The
resultant mixture is cooled to 5° C. and 3.00 g (0.02
mole) of N-(2-chloroethyl)piperidine in 10 ml of dry
dimethylformamide is slowly added. After stirring at
room temperature for 16 hours, and then at 80° C. for 3
hour and at 55° C. for 13 hours, the resultant mixture 18
decanted into 1 liter of ice water and extracted with
ether. Extraction of the ether with 2 N hydrochloric
acid followed by basification of the ice cold acid extract
with potassium carbonate provides a gum which 1s ex-
tracted with ether, dried (K2CQ3), filtered and concen-
trated in vacuo to a solid which upon trituration with

~ ether gives a colorless solid. Recrystallization from

acetonitrile vields 3.8 g (53%) of crystals of 11-cyano-
5,6-dihydro-5-methyl-11-[2-(1-piperidino)ethyl}-6-mor-
phanthridone, m.p. 135°-137" C.

ANALYSIS Calculated for Cy3Hy5N30: 76.85%C;
7.029%H: 11.69%N. Found: 76.92%C; 7.07%H,;

11.74%N.
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EXAMPLE 19

11-Cyano-3,6-dihydro-5-methyl-11-{2-(1 morpholino)e-'
thyl}-6-morphanthridone

To 5 00 g (0.02 mole) of 11-cyano-J, 6-d1hydro-5-
methyl-6-morphanthridone of Example 16A in 25 mi of
dry dimethylformamide is added at 5°-10° C,, 0.55 g
(0.02 mole) of 99% sodium hydride. After the addition,
the resultant reaciion mixture is stirred at room temper-
.ature for 14 hours and then cooled to §° C.; 3.00 g (0.02
mole) of N-(2-chloroethyl)morpholine in 10 ml of dry
dimethylformamide is added and the mixture then
stirred at room temperature for 16 hours, at 80° C. for 2
hour and at 55° C. for 14 hours. The resultant suspen-
sion is decanted into 1 hter of ice water and extracted
with ether. Extraction of the ether phase with 2 N hy-
drochloric acid followed by basification with potassium
carbonate (ice added) gives a gum which is extracted
with ether. Drying (K2CO3), filtration and concentra-
tion in vacuo yields a solid which is triturated with
ether and then recrystallized from acetonitrile to pro-
vide 2.80 g (39%) of crystals of 11-cyano-5,6-dihydro-5-
methyl-11-{2- (I-morpholmo)ethyl] 6-morphanthridone,
m.p. 156°-159° C.

ANALYSIS: Calculated for CyoHz3N302: 73.11%C;
6.419H; 11.639N. Found: 73.14%C;  6.38%H;
11.689N. , o

EXAMPLE 20

11-Cyano-3 6-d1hydm 5-methyl-11-{3- (dlmethylammo)
propyl]- 6-m0rphanthr1d0ne

 To 5.00 g (0.02 mole) of ll-cyano-S 6-d1hyro—5-meth—
yl-6-morphanthridone of Example 16A in 15 ml of dry
dimethylformamide at 5°-7° C. under nitrogen is added
0.55 g (0.02 mole) of 99% sodium hydride and the resul-
tant suspenston 1s stirred at room temperature for 13
hours until gas evolution ceases. The mixture is cooled
to 5° C. and 2.44 g (0.02 mole) of dimethylamimnopropyl
.chloride in 10 ml dry dimethylformamide is added. The
mixture is stirred at room temperature for 72 hours, at
95° C. for 14 hours, and then at 56° C. for 2 hours. After
decanting into 1 liter of ice water, the resultant gum is

extracted with ether and the ether phase is then ex-.

tracted with 2 N hydrochloric acid. Basification of the
aqueous layer provides a gum which is extracted with
ether, dried (K,CO3), filtered, and concentrated in
vacuo to a solid. Recrystallization from acetonitrile
provides 1.6 g (249) of crystals of 11-Cyano-5,6-dihy-
dro-5-methyl-11-[3-(dimethylamino)propyl}-6-mor- .
phanthridone, m.p. 96°-98° C.

ANALYSIS: Calculated for C21H3N30: 75.67%C;
6.95%H; 12.60%N. Found: 75.67%C; 7.08%9%H;
* 12.759%N. -

EXAMPLE 21

11-Cyano-3, G-dlhydro-S-methyl 11- [3-(1-piperidino)-
propyl}-6-morphanthridone

"To 5.00 g (0.02 mole) of 1l-cyano-5,6-dihydro-5-
methyl-6-morphanthridone of Example 16A in 25 ml of
dry dimethylformamide is added under a nitrogen atmo-
sphere at 5°-10° C., 0.35 g (0.02 mole) of 99% sodium
hydride. Upon completion of the addition, the resultant
solution is allowed to come to room temperature and
stirred for 13 hours until gas evolution ceases. The mix-
ture 1s cooled to 5° C. and 3.24 g (0.02 mole) of N-(3-
chioropropyl)piperidine in 10 mi of dry dimethylform-
amide is added. After stirring at room temperature for
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16 hours, the resultant mixture is stirred at 80° C. for 13
hours and then at 55° C. for 13 hours. The mixture is
decanted into 1 liter of ice water and then extracted
with ether. After extracting the ether phase with 2 N
hydrochloric acid and basifying the aqueous layer with
potassium carbonate (ice added), the resultant gum 1s
extracted with ether, dried (K2CO3), filtered and con-
centrated in vacuo to a solid which is recrystallized
twice from acetonitrile to provide 3.3 g (43.5%) of
crystals  of = 1l-cyano-5,6-dihydro-5-methyl-11-[3-(1-
piperidino)propyl]-6-morphanthridone, m.p. 106°-108°
c . .
ANALYSIS: Calculated for CyqHy7N30O: 77.18%C;

129%H; 11.259%N. Found: 77.19%C; 7.27%H,;
11.34%N. |

EXAMPLE 22

1 1-Cyana-S,6-dihydro-5-methyl-1 1-]2-(dime-
thylamino)ethyl}-6-morphanthridone

To 5.00-g (0.02 mole) of 1l-cyano-5,6-dihydro-3-
methyl-6-morphanthridone of Example 16A 1n 25 ml of
dry dimethylformamide at 5°-10° C. i1s added 0.55 g
(0.02 mole) of 99% sodium hydride. The resultant solu-
tion is stirred at room temperature for 13 hours and then
cooled to 7° C. and 2.72 g (0.02 mole) of diethylamino-
ethyl chioride in 10 ml of dry dimethylformamide is
added. The reaction mixture is stirred at room tempera-
ture for 18 hours, at 85° C. for 11 hours, and at 30° C. for
one hour. After decanting the reaction mixture into 1
liter of 1ce water, the resulting gum is extracted with
ether and then the ether phase back extracted with 2 N
hydrochloric acid. Basification of the aqueous layer
with potassium carbonate (ice cooling) provides a gum
which is extracted with ether. Drying (K;CO3), filtra-
tion, and concentration in vacuo yields a gum which
solidifies upon standing. Recrystallization from acetoni-
trile provides 4.40 g (639%) of colorless crystals of 11-
Cyano-5,6-dihydro-5-methyl-11-[2-(dimethylamino)e-
thyll-6-morphanthridone, m.p. 94°-96° C.

ANALYSIS: Calculated for C32H75N10: 76.05%C:
7.259%H; 12099 N. Found: 76.319%C; 7.459%H;
12.399%N.

EXAMPLE 23

11-Cyano-5,6-dihydro-5-methyl-11-[3-(diethylamino)-
propyl]-6-morphanthridone oxalate

To 5.00 g (0.02 mole) of 1l-cyano-5,6-dihydro-5-
methyl-6-morphanthridone of Example 16A in 25 ml of
dry dimethylformamide at 5°-10" C. 1s added with stir-
ring 0.55 g (0.022 mole) of 99% sodium hydride. After
gas evolution ceases, the resuitant solution is stirred at
room temperature for one-half hour and then cooled to
7° C.; 3.56 g (0.02 mole) of 3-diethylaminopropyl chlo-
ride in 10 ml dry dimethylformamide is then added. The
mixture 1s stirred at room temperature for 16 hours, at
80° C. for 4 hour, and at 55° C. for 13 hours and then
decanted into ice water. The resultant gum is extracted
with ether and the combined ether extracts back ex-
tracted with 2 N hydrochloric acid. Basification (ice
cooling) with potassium carbonate followed by extrac-
tion with ether gives a solution which is dried (K;CQO3),

~ filtered, and concentrated in vacuo to an oil which is

65

dissolved in ether and treated with oxalic acid to pro-
vide 3.60 g of crystals of the oxalate which upon recrys-
tallization from ether-methanol (1:2) yields 3.00 g (36%)
of crystals of 11-Cyano-5,6-dihydro-5-methyl-11-[3-
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(diethylamino)propyl]-6-morphanthridone oxalate, m:p.
195°-196° C. o -- | -

ANALYSIS: Calculated for C25H29N30s5: 66.50%C;
6.47%H: 9.31%N. Found: 66.48%C; 6.48%H; 9.37%N.

EXAMPLE 24
11-Chloro-2-methoxy-6,11-dihydrodibenz[b,e}oxepin

11-Hydroxy-2-methoxy-6,1 1-dihydrodibenz[b,e]oxe-
pin (13.85 g, 0.057 mole) is dissolved in anhydrous ether
(180 ml) and cooled to 5° C. under-a dry nitrogen atmo-
sphere. Thionyl chloride (7.37 g; 0.062 mole) in ether
(20 m)) is added dropwise while maintaining the tem-
~ perature below 5° C. (Near the end of the addition a.
solid precipitates from the solution). The reaction is
stirred at ambient temperature for 3 hours and hltered.
The filtrate is removed in vacuo to give a solid which 1s
combined with the filtered solid and recrystallized from
cyclohexane to provide 10.5 g (70%) of crystals of
11-chloro-2-methoxy-6,1 1-dihydrodibenz[b,eloxepin,
m.p. 133°-134.5° C." S

ANALYSIS: Calculated for CysH13ClO02: 69.10%C;
5.029%H: 13.60%Cl. Found: * 69.01%C; 5.15%H; -
13.33%C1. . R " - |

B. 11-Cyano-2-methoxy-6,11-dihydrodibenz[b,e]oxepin

11-Chloro-2-methoxy-6,11-dihydrodibenz[b,e]oxepin-
(10.1 g; 0.038 mole) of Example 24A is dissolved in dry
benzene (170 ml) and placed under a dry nitrogen atmo-
sphere. To this solution is added in one portion, CuCN
(8.5 g; 0.095 mole). The reaction is brought to reflux
(twenty -minutes), filtered -while hot and the salts are
washed with benzene. Removal of the solvent in vacuo
yields an oil.. The oil is dissolved in a minimal amount of
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‘ing solid is filtered and recrystallized from ethanol to
give a -solid of 11-cyano-2-methoxy-6,11-dihy-
drodibenz[b,e]oxepin, m.p. 120°-122°C. . =
- ANALYSIS: Calculated for C1gHi13NO2: 76.47%C;
5.219%H. Found: 76.42%C; 5.24%H. L
The resultant compound may be reacted in a similar
manner, described below for Example 25C, to yield
1 1-cyano-2-methoxy-11-[3-(dimethylamino)propyl]- -
6,11-dihydrodibenz[b,e]oxepin. | |

N ~ EXAMPLE25
A. 2,11-Dichloro-6,11-dihydrodibenz[b,e]oxepin

'2-Chloro-11-hydroxy-6,1 1-dihydrodibenz[b,e}oxepin
(12.75 g; 0.051 mole) is-dissolved in dry ether (220 ml)
and cooled to 5° C. under a dry nitrogen atmosphere.
“Thionyl chloride (6.76 g; 0.056 mole) in ether (20 ml) 1s
slowly added dropwise while maintaining the tempera-
ture below 5° C. Upon completion of the addition, the
reaction is brought to ambient temperature and stirred
for three hours. Upon removal of the solvent in vacuo,
the resulting solid is recrystallized from cyclohexane to
give crystals of 2.11-dichloro-6,11-dihydrodibenz[-
b,eloxepin, m.p. 125°-127° C. ) e | |

ANALYSIS: Calculated for Ci14H10Cl120: 63.42%C;
3.80%H; 26.75%Cl. Found: 63.91%C;  3.84%H;
26.98%Cl. | o

‘B. 2-Chloro-11-cyano-6,! 1-dihydrodibenz[b,eoxepin

2,11-Dichloro-6,1 1-dihydrodibenz[b,e]oxepin (1.7 g;
0.03 mole) of example 25-A is dissolved in dry toluene
(120 ml) and placed under a positive dry nitrogen atmo-
sphere. To this solution is added CuCN (5.2 g;.0.05
mole) in one portion and the reaction brought to reflux
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for 61 hours. The reaction mixture is filtered while hot
(80° C.) and the salts washed with tolune. After remov-
ing the filtrate in vacuo the resulting solid 1s triturated
with hexane and dried to yield 2-chloro-11-cyano-6,11-
dihydrodibenz[b,e]oxepin, m.p. 113°-115" C.
ANALYSIS: Calculated for C1sH19CINO: 70.45 %C:
3.94%H; 13.86%Cl. Found: 70.48%C; 4.14%H;
13:85%C. '
2-Chloro-11-cyano-11-[3-(dimethylamino)propyl]-6,11-
| di‘hydrodiﬁenz[b',e]oxepin hydrochloride |
2-Chloro-11-cyano-6,11-dihydrodibenz[b,eJoxepin
(4.6 g:.0.017 mole) of Example 25B is dissolved in dry
dimethylformamide (DMF) [40 ml] under nitrogen and
cooled to.5° C. Sodium hydride (99%) (0.45 g; 0.018
mole) is added in one portion and stirred for five min-
utes. It is thén’ brought to ambient temperature and
stirred for thirty minutes. After cooling to 3° C. 3-dime-
fhylamiq@propyl 'c;h_loride (2.18 g; 0.018 mole) in dry
DMEF. (20 ml) is added dropwise. Upon completion of
the addition, the reaction mixture is brought to ambient
temperature for thirty minutes and then heated at 60° C.
for eight hours. The reaction mixture is cooled and
poured with stirring into 600 ml ice'water. The resulting
solid i§ filtered, dissolved in ether and extracted with 2
N HCL The acidic aqueous‘poriidﬁ is basified with 10%

" NaOH and the 'bfecipji;ate_tﬁl‘téred and dried. The solid

is dissolved in ether and treated with ethereal HCI.
After filtering, the solid is. washed with ether and dried.
Recrystallization from acetonitrile providés 1.0 g (16%)
of crystals of 2-chloro-11-cyano-1 1-[3(dimethylamino)-
propyl]-6,11-dihydrodibenz[b,eJoxepin hydrochloride,
m.p. 217°-219° C.

ANALYSIS:
63.66%C; 5.88%H;
6:00%H; 7.40%N.

.. EXAMPLE 26
A. 8,11-Dicliloro-6,11-dihydrodibenz[b,e,]Joxepin -

,To 5.50 g (0.024 mole) of 8-chloro-11-hydroxy-6,11-
dihydrodibenz[b,e]oxepin in 95 ml of dry ether is added
dropwise at 5°-10°..C. 3.00 g (0.025 mole) of thionyl
chloride in 10 ml of dry ether. The solution is stirred at
ambient temperature for 3 hours and then concentrated
in vacuo to asolid. Recrystallization of the solid from
acetonitrile followed by a second recrystallizaton from
hexane -provides 4.0 g (63%) of crystals of 811-
dichloro-6,1 l-dil’iydrddibeqz[b,é]mtepin, m.p.
08°>-111°c” . -
ANALYSIS: Calculated for C1aH10Cl20: 63.42%C;
3.80%H. Found: 64.03%C; 3.80%H.

B. 8-C’h'l,_t}ro-l lecygnofﬁ;l 1-dihydfodibenz[b,e]ox’epin

To 320 g of 8,11-dichloro-6,11-dihydrodibenz|-
b,e]oxepin. of Example 26A, in 80 ml of dry toluene 1S
added 2.3.g of CuCN and the resultant suspension is
refluxed for 7 hours and then filtered. Concentration In
vacuo of the resultant filtrate provides a solid which
upon trituration with acetonitrile yields 2.3 g of crystals
of 8-chloro:11-cyano-6,11-dihydrodibenz . [b,e]oxepin
m.p. 124°-128° C. . - L

Calculated - fOl‘ 1. C20H22C12N20:
7.439%N. Found: 63.75%C;
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C.
8-Chloro-11-cyano-11-[3-(dimethylamino)propyl}-6,11-
dihydrodibenz[b,ejoxepin oxalate

To 11.5 g (0.045 mole) of 8-chloro-11-cyano-6,11-
dihydrodibenz{b,ejoxepin of Example 26B in 300 mi of
dry DMF at 0°-2" C. 1s added 1.25 g (0.054 mole) of
999% sodium hydride and the mixture is stirred at 0° C.
for 15 minutes and then at ambient temperature for one
hour. The resultant suspension is cooled to 2° C. and
6.10 g (0.05 mole) of 3-dimethylaminopropyl chloride in
20 ml of dry DMF 1s added. After heating at 68°-70° C.
for 4 hours, the mixture is decanted back into 1 liter of
ice water and extracted with ether. The combined ether
extracts are back extracted with 2 N hydrochleric acid
and the agueous phase 1s basified (ice cooled) with po-
tassium carbonate. The resulting gum is extracted with
ether, dried (Na;S0y), filtered, and concentrated in
vacuo to an oil. Treatment of the oil in dry ether with
oxalic acid provides the oxalate salt which is recrystal-
lized from methanol-ether and then acetonitrile to yield
1.60 g of crystals of 8-chloro-11-cyano-11-[3-(dime-
thylamino)propyl}-6,11-dihydrodibenz|b,e]Joxepin oxa-
late. | |

ANALYSIS: Calculated for | CoppH3CIN2Os:
61.329%C; 5.37%H; 6.50%N. Found: 61.00%C;
5.249%H,; 6.46%N.

EXAMPLE 27
A. 11-Chloro-6,11-dihydrodibenz[b,e]thiepin

A solution of 33 g of 1i-hydroxy-6,11-dihy-
drodibenz[b,elthiepin in 400 ml of absolute alcohol is
saturated with hydrogen chloride gas at 5° C. for 2
hour. The resulting solution 1s dried with CaCl,, filtered
and concentrated in vacuo {0 an ol which crystallizes
upon standing in a refrigerator (10° C.) after 3 days.
Recrystallization from cyclohexane provides 27 g of
11-chloro-6,11-dihydrodibenzfb,elthiepin m.p. 79°-82°
C.

B. 11-Cyano-6,11-dihydrodibenz{b,e]thiepin

To 23.3 g of 11-chloro-6,11-dihydrodibenz{b,ejthie-
pin of Example 27A, in 583 ml of dry benzene 1s added
21 g of CuCN and the resultant suspension is refluxed
for 4 hours. The resultant reaction mixture is hot fil-
tered and the solid material is washed with benzene.
Concentration of the resultant filtrate in vacuo provides
an o1l which upon treatment with ethanol yields.4.0 g of
11-cyano-6,11-dihydrodibenz[b,ejthiepin, m.p. 128°
C.-130° C.

C.
11-Cyano-11-[3-(dimethylamino)propyl}-6,11-dihy-
drodibenz[b,e]thiepin hydrochloride

To 3.30 g (0.014 mole) of 1l-cyano-6,11-dihy-
drodibenz[b,e]thiepin of Example 27B in 140 ml of dry
DMF is added at 0° C. 0.41 g (0.017 mole) of 99%
sodium hydride. After 2 hours at ambient temperature,
the resultant solution is cooled to 0° C. and 1.71 g (0.014
mole) of 3-dimethylaminopropyl chloride in 10 ml of
dry DMF 1s added dropwise. The resultant reaction
mixture is heated at 65° C. for 2 hours and then at 75° C.
for 4 hours and decanted into 1 liter of ice water. The
crude product i1s extracted with ether and back ex-
tracted with 2 N hydrochloric acid. Basification with
10% sodium hydroxide (ice cooling) vields a gum
which is extracted with ether, dried (K2CQO3), filtered
and concentrated in vacuo to an oil. After dissolving the
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oil in dry ether, HCl gas is added and the resulting gum
is washed with ether and then is recrystallized from
methanol ether. Recrystallization from acetonitrile pro-
vides 0.45 g (109%) of crystals of 11-cyanc-11-[3-(dime-
thylamino)propyl]-6,11-dihydrodibenz{b,ejthiepin hy-
drochloride, m.p. 214°-216" C.

ANALYSIS: Calculated for CopH3N;3SCI:
66.929%C; 6.469%H; 7.81%N. Found: 66.46%C,;
6.54% H: 7.95%N. "

We claim;:

1. A compound depicted by the formula,

where R 1s selected from

0
I

0O
|

—CN, —C—NH,, —C-—-0OR%,

where R4 s selected from H or alkyl; R!is hydrogen or
alkyl: R2 and R? are the same or different and are se-
lected from H, and alkyl or R? and R3 are fused to form
the pyrrolidinyl, morpholino, piperidinyl and azepinyl
group; Y is selected from H, halogen and alkoxy; X is
selected from

O
il

—CH0—, —CH;S8—, —C—N—
| \
R4

where R# is as defined above; m is an integer of 0 or 1
and n is an integer of 2 or 3, and the pharmaceutically
acceptable salts thereof.

2. The compound as defined in claim 1 wherein X is
—CH>,O—.

3. The compound as defined in claim 2 which is 11-
cyano-11-[2-(dimethylamino)ethyl]-6,11-dihydro-
dibenz[b,eJoxepin or the pharmaceutically acceptable
salt thereof.

4. The compound as defined in claim 2 which 1s 11-
cyano-11-[2-(1-piperidino)ethyl}-6,11-dihydrodibenz|-
b,ejJoxepin or the pharmaceutically acceptable salt
thereof.

5. The compound as defined in claim 2 which is 11-
cyano-11-[2-(1-morpholino)ethyl]-6,11-dihydrodibenz|-
b,eloxepin or the pharmaceutically acceptable salt
thereof.

6. The compound as defined in'claim 2 which 1s 11-
cyano-11-f{3-(dimethylamino)propyll]-6,11-dihy-
drodibenz[b,eJoxepin or the pharmaceutically accept-
able salt thereof.

7. The compound as defined in claim 2 which 1s 11-
cyano-11-[2-(methylamino)ethyl]-6,11-dihydrodibenz|-
b,eJoxepin or the pharmaceutically acceptable salt
thereof.

8. The compound as defined in claim 2 which 1s 11-

- carbamoyl-11-[3-(dimethylamino)propyl]-6,11-dihy-
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drodibenz[b,eJoxepin or the pharmaceutlcally accept-

able salt thereof.
0. The compound as deﬁned in claim 2 which i1s 11-

cyano-11-[3-(di- methylammo)pmpyl] 6,11-dihy-
drodibenz{b,eloxepin-N-oxide or the pharmaceutically
acceptable salt thereof.

10. The compound as defined in claim 2 which is
11-cyano-11-[2-(1-pyrrolidino)ethyl]-6,11-dihy-
drodibenz[b,e]Joxepin or the pharmaceutically accept-
able salt thereof. |

11. The compound as defined in claim 2 which is
11-cyano-11-[3-(1-piperidino)propyl]-6,11-dihy-
drodibenz|[b,e}loxepin or the pharmaceutlcally accept-

able salt thereof.
12. The compound as defined in claim 2 which 1s

11-cyano-11-[2-(diethylamino)ethyl]-6,11-dihy-
drodibenz[b,e]Joxepin or the pharmaceutically accept-
able salt thereof.

13. The compound as defined in claim 2 which is

11-cyano-11-[2-(hexamethylene imino)ethyl]-6,11-dihy-
drodibenz[b,eJoxepin or the pharmaceutically accept-
able salt thereof.
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i4. The compound as defined in claim 2 which 1s .

11-cyano-11-{3-(diethylamino)propyl}-6,11-dihy-
drodibenz{b,e]Joxepin or the pharmaceutically accept-
able salt thereof. | |

15. The compound as defined in claim 2 which is
11-cyano-11-[3-(1-pyrrolidino)propyl]-6,11-dihy-
drodibenz[b,e]oxepin or the pharmaceutlcally accept-
able salt thereof. | :

16. The compound as defined in claim 2 which 1s
11-cyano-11-[2-(1-pyrrolidino)propyl]-6,11-dihy-
drodibenz{b,e]oxepin or the pharmaceutically accept-
able salt thereof.

17. The compound as defined in claim 2 which is
2-chloro-11-cyano-11-[3-(dimethylamino)propyl]-6,11-

dihydrodibenz[b,e]oxepin or the pharmaceutically ac-

ceptable salt thereof.

18. The compound as defined in claim 2 which is
8-chloro-11-cyano-11-[3-(dimethylamino)propyl]-6,11-
dihydrodibenz[b,e]oxepin or the pharmaceutically ac-
ceptable salt thereof.

19. The compound as defined in claim 1 wherein X 18

O

|
—C—N—
'\R4

20. The compound as defined in claim 19 which is
11-cyano-5,6-dihydro-5-methyl-11-[2-(dime-
thylamino)ethyl]-6-morphanthridone or the pharma-
ceutically acceptable salt thereof.

21. The compound as defined in claim 19 which is
11-cyano-5,6-dihydro-5-methyl-11-{2-(1-pyrrolidino)e-
thyl]-6-morphanthridone or the pharmaceutically ac-
ceptable salt thereof.

22. The compound as defined in claim 19 which is
11-cyano-5,6-dihydro-5-methyl-11-[2-(1-piperidino)e-
thyl]-6-morphanthridone or the pharmaceutically ac-
ceptable salt thereof.

23. The compound as defined in claim 19 which is
11-cyano-5,6-dihydro-5-methyl-11-[2-(1-morpholino)e-
thyl]-6-morphanthridone or the pharmaceutically ac-
ceptable salt thereof.

24. The compound as defined in claim 19 which 1s
11-cyano-5,6-dihydro-5-methyl-11-[3-(dimethylamino)-
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propyl]-6-morphanthridone or the pharmaceutically

“acceptable salt thereof.

25. The compound as defined in claim 19 which is
11-cyano-5,6-dihydro-5-methyl-11-[3-(1-piperidino)-
propyl]-6-morphanthridone or the pharmaceutically

acceptable salt thereof.
26. The compound as defined in claim 19 which is

1 1-cyano-5,6-dihydro-5-methyl-11-[2-(dime-
thylamino)ethyl]-6-morphanthridone or the pharma-
ceutically acceptable salt thereof.

27. The compound as defined in claim 19 which 1s
11-cyano-3,6-dihydro-5-methyl-11-[3-(dimethylamino)-
propyl]-6-morphanthridone or the pharmaceutically
acceptable salt thereof.

28. The compound as defined in claim 1 wherein X 1s
—CH>S—. |

29. The compound as defined in claim 28 which com-
prises  1l-cyano-11-[3-(dimethylamino)propyl]-6,11-
dihydrodibenz[b,e]thiepin or the pharmaceutically ac-
ceptable salt thereof.

30. A diuretic composition which comprises a diureti-
cally effective amount of a.compound

(O)r

[
Y

Rl

where R is selected from

II lI
—~CN, —C—NH;, —C—OR%,

where R4 is selected from H, and alkyl; R! is selected
from H and alkyl; R2 and R are the same or different
and are selected from H and alkyl or R?and R3 are fused
to form the pyrrolidinyl, morpholino, piperidinyl and
azepinyl ring substituent; Y is selected from H, halogen

~and alkoxy; X is selected from
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I
—CH;0—, —~CHS§—, ~C—N—
\
R4

where R4 is as defined above; m is an integer of 0 or 1;
and n is an integer of 2 or 3, and the pharmaceutically
acceptable salts thereof.

31. The composition as defined in claim 30 wherein X
of said compound s —CH;O—.

32. The composition as defined in claim 31 which
comprises 11-cyano-11-[2-(dimethylamino)ethyl}-6,11-
dihydrodibenz[b,e]Joxepin or the pharmaceutically ac-
ceptable salt thereof.

33. The composition as defined in claim 31 which
comprises | 1-cyano-11-[2-(1-piperidino)ethyl]-6,11-
dihydrodibenz[b,eloxepin or the pharmaceutically ac-

ceptable salt thereof.
34. The composition as defined in claim 31 which

comprises  11-cyano-11-[2-(1-morpholino)ethyl]-6,11-
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dihydrodibenz[b,ejJoxepin or the pharmaceutically ac-
ceptable salt thereof.

35. The composttion as defined in claim 31 which
comprises 11-cyano-11-{3-(dimethylamino)propyl}-
6,11-dihydrodibenz[b,cjoxepin or the pharmaceutically
acceptable salt thereof.

36. The composition as defined in claim 31 which
comprises  1l-cyano-11-[2-(methylamino)ethyl}-6,11-

dihydrodibenz[b,ejoxepin or the pharmaceutically ac-

ceptable salt thereof.

37. The composition as defined in claim 31 which
comprises 11-carbamoyl-11-f3-(dimethylamino)propyl]-
6,11-dihydrodibenz[b,e]oxepin or the pharmaceuticaily
acceptable salt thereof.

38. The composition as defined in claim 31 which
comprises 11-cyano-11-[3-(dimethylamino)propyl}-
6,11-dihydrodibenz{b,ejoxepin-N-oxide or the pharma-
ceutically acceptable salt thereof.

39. The composition as defined in claim 31 which
comprises  1ll-cyano-11-[2- (l-pyrrohdmo)ethyl] 6,11-

dihydrodibenz|b,eloxepin or the pharmaceutically ac-
ceptable salt thereof.

40. The composition as defined in claim 31 which

comprises  11-cyano-11-{3-(1-piperidino)propyi}-6,11-
dihydrodibenzjb,eloxepin or the pharmaceutically ac-
ceptable salt thereof. |

41. The composition as defined in claim 31 which
comprises  11-cyano-11-{2-(diethylamino)ethyi]-6,11-
dihydrodibenz[b,eJoxepin or the pharmaceutically ac-
ceptable salt thereof.

42. The composition as deﬁned in claim 31 which
comprises 11-cyano-11-[2-(hexamethylene imino)ethyl]-
6,11-dihydrodibenz[b,e]oxepin or the pharmaceutically
acceptable salt thereof.

43. The composition as deﬁned in claim 31 which
comprises 11-cyano-11-[3-(diethylamino)propyl]-6,11-
dihydrodibenz[b,e}oxepin or the pharmaceutically ac-
ceptable salt thereof.

44. The composition as deﬁned in claim 31 which
‘comprlses 1 1-cyano-11-[3-(1-pyrrolidino)propyl}-6,11-
dihydrodibenz{b,ejoxepin or the pharmaceutically ac-
ceptable salt thereof. |

45. The composition as defined in claim 31 which
comprises 11-cyano-11-[2-(1-pyrrolidino)propyl}-6,11-
dihydrodibenz{b,e]Joxepin or the pharmaceutically ac-
ceptable salt thereof. |

46. The composttion as defined in claim 31 which
comprises  2-chloro-11-cyano-11-[3-dimethylamino)-
propyl]-6,11-dihydrodibenz(b, e]caxepm or the pharma-
ceutically acceptable salt thereof.

47. The composttion as defined in claim 31 which
comprises  8-chloro-11-cyano-11-[3-(dimethylamino)-
propyl}-6,11-dihydrodibenz]b,e]oxepin or the pharma-
‘ceutically acceptable salt thereof.

48. The composition as defined in claim 30 compris-
ing said compound wherein X is

O

i
—C—N—.
\R 4

49. The composition as defined in claim 48 which
comprises 11-cyano-5,6-dihydro-5-methyl-11-[3-(die-
thylamino)propyli-6-morphanthridone or the pharma-
ceutically acceptable salt thereof.

50. The composition as defined in claim 48 which
comprises 1l-cyano-5,6-dihydro-5-methyl-11-[2-(dime-
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thylamino)ethyl}]-6-morphanthridone or the pharma-
ceutically acceptable salt thereof.

51. The composition as defined in claim 48 which
comprises 11-cyano-5,6-dihydro-5-methyl-11-[2-(1-pyr-
rolidino)ethyl]-6-morphanthridone or the pharmaceuti-
cally acceptable salt thereof. |

52. The composition as defined in claim 48 which
comprises 11-cyano-5-,6-dihydro-5-methyl-11-f2-(1-
piperidino)ethyl}-6-morphanthridone or the pharma-
ceutically acceptable salt thereof.

53. The composition as defined in claim 48 which
comprises 1i-cyano-5,6-dihydro-5-methyl-11-[2-(1-
morpholino)ethyl]-6-morphanthridone or the pharma-
ceutically acceptable salt thereof.

54. The composition as defined in claim 48 which
comprises 11l-cyano-5,6-dihydro-5-methyl-11-{3-(dime-
thylamino)propyl}-6-morphanthridone or the pharma-
ceutically acceptable salt thereof.

- 38. The composition as defined in claim 48 which
comprises 11-cyano-5,6-dihydro-5-methyl-11{3-(1-
piperidino)propyl]-6-morphanthridone or the pharma-
ceutically acceptable salt thereof.

56. The composition as defined in claim 48 which
comprises  l1l-cyano-3,6-dihydro-5-methyl-11-{(2-die-
thylamino)-ethyl}-6-morphanthridone or the pharma-
ceutically acceptable salt thereof.

57. The composition as defined in claim 30 compris-
ing said compound wherein X 1s —CH»S—.

- 88. The composition as defined in clatm 57 wherein
said compound 1is 1l-cyanc-11-[3-(dimethylamino)-
propyll-6,11-dihydrodibenz[b,e]lthiepin or the pharma-
ceutically acceptable salt thereof.

59. A method of producing diuresis which comprises
administering to a mammal a diuretically effective
amount of a compound depicted by the formula,

(O}m

/T\/R""

R
N

where R is selected from

0O

ll il
N, =C—NHj; —C—0R%,

where R# is selected from H and alkyl; Rl is selected
from H and alkyl; R? and R are the same or different
and are selected from H and alky! or R2and R3 are fused
to form the pyrrolidinyl, morpholino, piperidinyl and
azepinyl group; Y is selected from H, halogen and alk-
oxy; X is selected from

i
—CH30~, ==CH;38=—, —C—N—
| \
R4

where R% is as defined above; m is an integer selected
from-0 and 1; and n is an integer selected from 2 and 3;
and the pharmaceutically acceptable salts thereof.
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60. The method as defined in claim 59 whereln X of

said compound 1s —CH20—.

61. The method as defined in claim 60 wherem said
compound is 1l-cyano-11-[2-(dimethylamino)ethyl]-
6,11-dihydrodibenz]b,e]oxepin or the pharmaceutlcally

acceptable salt thereof.
62. The method as defined in clalm 60 whereln said

compound is ‘11-cyano-11-[2-(1-piperidino)ethyl]-6;11-
dihydrodibenz|[b, e]oxepln or the pharmaceutlcally ac-
ceptable salt thereof. | :

63. The method as defined in olalm 60 wherem said
compound is 11-cyano-11-[2-(1-morpholino)ethyl}-6,11-
dihydrodibenz|b,ejoxepin or the pharmaoeutically ac-

ceptable salt thereof.
64. The method as defined in claim 60 wherem said

compound is 11-cyano-11-[3-(dimethylamino)propyl]-
6,11-dihydrodibenz[b,e]oxepin or the pharmaceutlcally
acceptable salt thereof. - S

65. The method as defined in claun 60 whereln said
compound is 11-cyano-11-[2-(methylamino)ethyl}-6,11-
dihydrodibenz[b,eJoxepin or the pharmaceutically ac-
ceptable salt thereof. |
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66. The method as deﬁned in clalm 60 wherein sald |

compound is 1l-carbamoyl-11-[3-(dimethylamino)-
propyl]-6,11-dihydrodibenz[b,eJoxepin or. the. pharma-
ceutically acceptable salt thereof.

67. The method as defined in claim 60 wherein s.ald
compound is 11-cyano-11-[3-(dimethylamino)propyl]-
6,11-dihydrodibenz[b,e]Joxepin-N-oxide or the pharma—
ceutically acceptable salt thereof.
 68. The method as defined in clalm 60 wherem said

compound is 11-cyano-11-[2-(1-pyrrolidino)ethyl}-6,11-
dihydrodibenz[b,eJoxepin or the pharmaceutlcally ac-

ceptable salt thereof. o |
69. The method as deﬁned in olalm 60 whorem said

compound is 11-cyano-11-[3-(1-piperidino)propyl}-6,11-

dihydrodibenz[b,e]oxepin or the pharmaceutically ac-
ceptable salt thereof. |

" 70. The method as defined in claim 60 wherein said

compound is 11-cyano-11-[2-(diethylamino)ethyl]-6,11-

dihydrodibenz[b,e]oxepin or the pharmaceutlcally ac-

ceptable salt thereof. :

71. The method as defined in claim 60 wherem said
compound is '11-cyano-11[2-(hexamethylene imino)e-
thyl}-6,11-dihydrodibenz[b,e]oxepin or the pharmaceu-
tically acceptable salt thereof.

72. The method as defined in claim 60 wherein said
compound is 1l-cyano-11-[3-(diethylamino)propyl]-
6,11-dihydrodibenz[b,eloxepin or the pharmaceutically

acceptable salt thereof.
73. The method as defined in claim 60 wherein said

compound is 1l-cyano-11-[3-(1-pyrrolidino)propyl]-
6,11-dihydrodibenz[b,e]oxepin or the pharmacoutlcally

acceptable salt thereof.
74. The method as defined in claim 60 whorem said

compound is ll-cy_ano-ll_ -[2-(1-pyrrolidino)propyl]}-
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6,11-dihydrodibenz[b,e]oxepin or the pharmaoeutloally

acceptable salt thereof.
75. The method as defined in claim 60 wherein said

‘compound is 2-chloro-11-cyano-11-[3-(dimethylamino)-

propyl]-6,11-dihydrodibenz[b, e]oxepm or the pharma-
ceutically acceptable salt thereof.

76. The method as defined in claim 60 wherein said
compound is 8:chloro-11-cyano-11-[3-(dimethylamino)-
propyl}-6,11-dihydrodibenz[b,e]oxepin or the pharma-
ceutically acceptable salt thereof.

77: The method as defined In c]alm 59 wherein the X

of sald compound 1s

| 0
1
—C—N—.
N\

78. The method as defined in claim 77 wherein said

compound ‘is ll-cyano-5,6-dihydro-5-methyl-11-[2-
(dimethylamino)ethyl]-6- morphanthridone or the phar-
maceutically acceptable salt thereof.
" 79. The method as defined in claim 77 wherein said
compound is 11-cyano-5,6-dihydro-5-methyl-11-[2-(1-
pyrrolidino)ethyi]-6-morphanthridone or the pharma-
ceutically acceptable salt thereof.

80. The method as defined in claim 77 wherem said
compound is 11-cyano-5,6-dihydro-5-methyl-11-[2-(1-
piperidino)ethyl]-6-morphanthridone or the pharma-
ceutically acceptable salt thereof.

81. The method as defined in claim 77 wherein said

compound is * 11-cyano-5,6-dihydro-5-methyl-11-[2-(1-
morpholmoethyl] -6-morphanthridone or the pharma-
ceutically acceptable salt thereof.

82. The method as defined 1n claim 77 Wherem said
compound is ~ 1l-cyano-5,6-dihydro-5-methyl-11-[3-
(dimethylamino)propyl]-6-morphanthridone or the

pharmaceutically acceptable salt thereof.
83. The method as defined in claim 77 wherein said

compound is 1l-cyano-5,6-dihydro-5-methyl-11-{3-(1-
piperidino)propyl]-6-morphanthridone or the pharma-

ceutlcally acceptable salt thereof.
-84. The method as defined in claim 77 wherein said

compound is I'1-cyano-5,6-dihydro-5-methyl-11-[2-(die-
thylamino)ethyl]-6-morphanthridone or the pharma-

ceutically acceptable salt thereof.
.85. The method as defined in claim 77 wherem said

compound is 11-cyano-5,6-dihydro-5-methyl-11-[3-
(dimethylamino)propyl}-6-morphanthridone or the
pharmaceutically acceptable salt thereof.

86. The method as defined in claim §9 wherein the X
of said compound is -—-—Cst—-

87. The method as defined in claim 86 wherein said
compound is 11-cyano-11-[3-(dimethylamino)propyl]-
6,11-dihydrodibenz[b,e]thiepin or the pharmaceutically

acceptable salt thereof.
* * X x *
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—“-..ll—[a-(dimEthYI.--—-



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : 4,335,122 Page 5 of 5
DATED ! Jumne 15, 1982
INVENTOR(S) : A, R. McFadden, et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Claim 52: "]1l-cyano=-5-,6~-dihydro..." should be
—~1l-cyano-5,6~dihydro...--

Claim 55: " . .5-methyl1l-11[3-(1-..." should be
—— s ee5-methyl-11-[3-(1=-0eo—-

Claim 71: "]ll~cyano-11[2-,.." should be
-=-ll-cyano~1ll~[2-...--

Claim 81: ", ..morpholinoethyl]}-..." should be

--s..morpholino)ethylj-...=-
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Attest:

GERALD J. MOSSINGHOFF

Commissioner of Patents and Trademarks
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